Alterations of the glutamine residues of human apolipoprotein AI propeptide by in vitro mutagenesis. Characterization of the normal and mutant protein forms.
We have used site-directed mutagenesis to independently alter the Gln residues at positions -1 and -2 of the human apoAI propeptide to Arg residues. The normal and mutated genes were placed under the control of the mouse metallothionein 1 promoter in a bovine papilloma virus (BPV) vector which also carries a copy of the human metallothionein 1A gene. Following transfection of mouse C127 cells [corrected] with the vectors, cell clones resistant to CdCl2 were selected and analyzed for production of apoAI mRNAs and protein. The RNA blotting analysis showed that the steady-state apoAI mRNA levels of cell clones expressing either the normal or the mutant apoAI gene are 3-5-fold higher than that of the liver or HepG2 cells. Two-dimensional gel electrophoresis of radiolabeled apoAI showed that the apoAI-expressing clones secreted mainly the proapoAI form. Furthermore, both mutant proapoAI's differed by one positive charge from the normal apoAI. Secretion of apoAI into the culture medium follows apparent first-order kinetics and gives similar rate constants for the normal and mutant apoAI forms. Separation of secreted apoAI by density gradient ultracentrifugation in the presence of human plasma or HDL shows identical distribution of plasma and nascent (normal and mutant) apoAI. The findings indicate that in the cell system used the modification of either of the two glutamines of the apoAI prosegment does not affect the intracellular transport and secretion of apoAI, and its ability to associate with HDL.